Stimulation of extracellular polysaccharide synthesis in oat protoplasts by the host-specific phytotoxin victorin.
The host-specific phytotoxin victorin (HV-toxin) stimulates mesophyll protoplasts of susceptible but not of resistant oat (Avena sativa L.) to produce an amorphous, ethanol-insoluble extracellular material which stains with Calcofluor white and aniline blue. Over a 24-h period incorporation of [(14)C]glucose into ethanol-insoluble products is maximally stimulated by 60 pg victorin/ml, whereas at 6 ng/ml initial rates of incorporation are higher but the protoplasts collapse. The extracellular material produced in response to victorin is solubilized by cold 4.4 N NaOH and by commercial laminarinase and pectinase. Incorporation of [(14)C]glucose into cellulose (material resistant to Updegraff's acetic-nitric acid reagent) is stimulated as much as incorporation into other wall polysaccharides, but cellulose constitutes less than 15% of the total victorin-stimulated incorporation. Synthesis of ethanol-insoluble material that can be digested by pronase, i.e. protein, is inhibited by victorin above 60 pg victorin/ml. Formation of extracellular polysaccharide is stimulated at concentrations of victorin which cause almost complete inhibition of protein synthesis, indicating that de-novo protein synthesis is not involved. Preincubation of protoplasts with inhibitors of RNA or protein synthesis prevents both extracellular polysaccharide synthesis and cell death in response to victorin. Although previous studies have indicated a link between calcium and the action of victorin, several compounds which interact with calcium do not influence this response to victorin.